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0 ksethod and eystem for treatine drill cuttlnga aiurries and the like. 



® Drill cuttings, and semilar slurries or mixtures oUy 
sow particles, ar^ treated by a dryer apparaous (22) 
which vaporizes the liquid ^) and (JK&charges {38} 
ralaSyely larg© solid particles for df$posdl. V^xk and 
entrained soHd tines are conveyed from the dryer 
(2^ to a condansor (50) and than to a rotary drum 
vacuum filter (72) hav&ig a precoated filter media 
(100) disposed thereon. The solid fines are fUtered 
by the fiKar media comprising diatomaceous earth or 
porlita and the clarifiad condensed Tiquld is con* 
^P^voyed to separator means (124) for separating oH, 
^water and any other liquids present TTie fitter media 
mfitripped from the filter and contaminated with en- 
^trapped sofid fines Is conveyed (00, 82. 9^ through 
lOfha dryer means and dispel with tl^ sodds par- 
^ticlas being discharged from ^e drya- (2^, The 
IS system (10) Is particularly adapted for. offehore drill- 
CMing operations (12) whert«n the dried soHds comprfe- 
Qing iSrili cuttings and diatomacaous earth may be di- 
scharged to the sea (13) after sepaFatton trom all 
g||oontaminant8 auch as dl and other Squids In the 
drilKng fluid. 
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METHOD AND FOR TREATING DRILL CUTTINQS SLURRIES AND THE UKE 



BACKGROUND QF THE iNVENTION 

Reid of the Invgntfon 

thd present cnvantfon pert^ns to a rnethod and 
system for treating well driiling cutfings and simifar 
slurries of oily solids wnereln the sluny is sub- 
jected to a' drying process and whereirt a mfxttiro of 
\}q^<i having residual solid fines entr^dd therein 
is processed through a rotary vacuum type filer, 
particularly a pracoat type filler. 



70 



tem for oily soTids wastes, such as drill cuttings 
siunfes and other slurries of solids and oRy Kquld 
mixtures, wherefn the soCds are completely rid of 
hydrocarticn substaruaes or othar substances which 
are not suitable for discharge tfirectly Into the envi- 
ronment biit which are capable of being separated 
from the solids. Tha type of process and system 
being sought has also included the constraint that 
the system must be reiatlvely compact and not 
require further transport or treatment of the materi* 
. ais (fischerged from the system. It Is to this end 
that the present irtvefitfon has been developed. 



The generation of o» and gas vyeU dill! cuttings 
sltmries and similar slunries of oily liquids and 
soTkIs has iTOsented tongstancfing problems with 
respect to suitable treatment and disposal me^ds 
which are environmentaHy acceptable. 

31utties of oily liqiM and soiids mbctures may 
be subjected to a drying process wherein the ma- 
terial is e)eposed to a relatfvely intense heat source 
•and agitated to thoroughly evaporate as well as 
sometimes chamlcatiy iter the liqudS* present in 
the slunry. The dried solids «wty then be di- 
scharged directly back to the environment, partlcu- 
lariy in fhQ esse of earth drill cuttings. IHowever, the 
vapors produced in such drying processes must be 
treated further since they normally include en- 
trained solids fines and such vapors are ^ar not 
acceptable for direct dscharge Into the. atmosphere, 
or can be reused In a drilling process or ttte Qce. 
To Itiis erKi, several attempts have been mad^ to 
provide condensing and separating processes for 
the v^rs produced by the skjrry drying process: 
However, die fineness of the solids mixed or en** 
trained with the vapors« in many cases, ts such tfiat 
these solids are not easily separated by a gravity 
type saparalor or by a dtect impfrigement type 
separator since the characteristics of the solids 
fin^ tend to blind or clog tiie impingement type 
filter media. 

One In^Mrtant application of drill cuttings treat- 
ment systems. Is &i off^ora driinng opaiations 
wherein, if the dried drili cuttings soGds have been 
rid of oil or other contaminants, they may usually 
be (Sscharged directly back into the sea. tn Rke 
manner, dried drifl CMttings solids from lawd based 
drS&ng operations may also be discharged directly 
omo the earth's surface W they have been suitably 
rid of oil or other ooniamina6n$ substances. 

Accortfngt/^ there has been a eontinglng o«Ort 
to develop an Improved tre^ent method and ^e* 



IS SUMMARY OF THE INVEMTIQN 

The present Invention provides an improved 
system for treating slunles containing oHy liquids 
and soUdS, such as earth driO cuttings and the lilce, 
20 wherein the Hquids are sepeiBted from the soUt^ . 
by a vsporizatfon process and the dried soiids may 
be» In many instances, discharged directly into the 
ecosystem. 

fat accordance witi^- one aspect of the present 

^ mvemion, ther» is provided a drill cuttings and 
simifsr type slurrtos treatment'process wherein 'the 
slunry Is passed through a drying apparatus, which 
vaporises the llqufd portion of the slurry and dk 
scharges dried solids. 71^ vapors generated in the 

SO drying process, which Include entrained solids 
fines; are condensed and subjected to a further 
separation or fitering process, Inctudtng a rotary 
vacuum type filter of the so-called precoat type 
which utili^s a filtering medium mato up of a 

35 slurrymice material coated on a support eiemant 
The 5luny-{li(e precoat material entraps the soHds 
fines firom the condensed vapcMrmnes imlxture mi 
the precoat material with entrapped solids fines is 
then reckculafed through the drying apparatus for 

40 dischaige with the dried cuttTngs or similar solids. 

In accordance with another important aspect of 
the present invention, there is provided a system 
for treating solkis fines torn oily waste siurrias and 
the i<e wherein a filter media Is leed for fiJtedng 

45 the rmes which may be furOter trea&ad with the 
tines themselves In preparation f6r disposal. 

In accordance wHh yet a further import as* 
pect of the preset invention, there is provided a 
cblll cuttings treatment system and method for use 

50 in ot£$hore, as weii as onshore, drilling operaOons 
wherain solid fines of earth material are separsAad 
from contjensed vapors by a fitter mecSa compris* 
Ing diatomaceous earfi). perfte and the Hies, 
wherein the mixture of filler media and entrapped 
soSds fines may be fiur^ treated to remove 
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and other liquids which may not be discharged 
directly into the ensnronment so that the mrxture of 
drill cutHn^fl fines and filter m«dia. when separated 
from the undesiraW© liquids, may bQ discharged 
directly Into ttra soa or retumed to the earth. More- 
over, the removat of solids fines from an oil/water 
mlicture permits sepanation of oil and water by 
conventional methods. 

Those skilled in the art will appreciate the 
abovementfcOTed features and advantages of the 
present tnventiont toge^er with other superior as- 
pects thereof upon reeding the detailed description 
which follows in cor^uncfion wtth the drawing. 



BRIEF DESCRIPTION OF THE pfiAWING 

Figure 1 is a schemaiic diaQram of an Inv 
proved system for treating drill cuttings slunrles md 
the like in accordance with the present invention; 
and 

Figure 2 is a detaii. somewhat schematic 
wew illusfratino the operation of the f>lter media 
and the filter apparatus used fbr separating the 
solids fihe^ in the system of Rguio t 



DESCRIPTION OF PREREHRED EMBODIMENTS 

In the dascr^tion wWch foikiws; like parts are 
marked throughout the specHlcation and drawing 
with tho same reference numerals, respectively. 
The drawing figufes are not to scale and most of 
th& features of tfte drawing are shown fn somewhat 
schematic form In the interest of darity end con- 
ciseness. 

Rafem'ng to Figure i. there Is illustrated a 
system for treating earth drill cutfings and the fike 
to separate solid particles from a mixture of so!Ws. 
oil and water. TTie system illustrated In FlgtB'e 1, 
and gaoaraJly designated by the numeral ia is 
' particularly adapted for usa in oonlundion with 
treating drill cuttings from offrfiore drilling oper- 
ations such as may be performed !>y an of£^ore 
drill rig 12. The drill rig 12 rnditdes a platform 14 
supported on suftabte s^w^rts 16 above the sur» 
face of the sea 18u The drilling rig 12 Includes 
conventional driffing equipment and a circulation 
system, not shown, for redrculating the drill cut^ 
tings evacuation iluid or **mud*. The mud circular 
tton system Is motmted on the ptatform 14 and 
includes the system 10 for treating the drin cuttings 
in the form of alurry-Hke mbtlure which is separated 
from the circuJation fluid and lha conventional cfr* 
elation system. Although ^ present invention is 
^ partfculariy useful for oiishore welt ddBIng oper- 
sHons. as weQ as onshovd watt dAtOng operadions. 
those skiltod in the art wiU reoognlae that the im- 



. provements provided by the system 10 may be 
utilized in treating various types of solids and oily 
liquid slurries, such as refinery waste streams, 
chemical processing waste sfreams» tanker ballast 
5 water and similar types of slunias. 

The system 10, In conjunction with the drilling 
rig 12, FS partfculariy adapted to receiv© the drill 
cuttings slunry which has be^ separatsd from the 
recirculating drilling fluid and Is charged into a feed 
70 stre^ 20 leading to a dryer ^[>paralus generally 
designated by the numeral 22. The dryer apparatus 
22 Is particularly advantageotisiy used In treaffng 
drill cuttings slunies and Is characterized by a 
housing 24 in which a rotor 26 is disposed and Is 
fs characterized by a plurafity of spaced apart holtow 
drcutar disks 28. The cSsks 28 are adapted to 
receive a flow stream of hot fluid whteh enters the 
rotor 26 at one end 30 and is discharged at the 
opposrte end 32 for redrcufatlon through a heat 
&> source. The aforemontfoned fMd may b© circulated 
In a way, not shown* whkjh heats the housing 24, 
also. The dryer 22 incfudes an fnlet port 34, a fluid 
vapor dlschatjo port 36. and a dried solids dl- 
. scharge port 3a 
2S Dried solkis patHdes of a size whid\ by me- 
chanical and gravity flow, are dEschfirged Into the 
port 38 proceed through a condiot 40, which may 
be, .controlled . by ^suftabte valve means .4ti to be 
par^alty recircuiated back to the frilet port 34 by 
30 way of a conveyor 42 to adjust the condatency of 
the skiny mix entering the inlet port 34. At feast a 
maior portion of the dried cuttings are suitably di^ 
scharged dNctiy Info the sea or to means, not 
shown. Ibr transport 1o a suitable disposal site by 
dS way of the Condidt branch 48. 

The process of drying the drill cuttings or simi- 
lar soilds generates a si^jstantial anwmt of vapor 
as the Bqtids of tiie slurry are driven off, primarily 
by evaporation. Moreover. Ihe soflds fines resulting 
40 ftTom various types of earth formations being drilled 
and from the drilling fluid addHivfis may consist of 
certain claylike substances which are 11^ enough 
fo be carried off with the vapor flow exiting the 
dryer 22 thirough the discharge port 38. This 
4s ffowstream of vapor and entrained solids fines is 
convoyed by a conduit 48 to a condenser 50. The 
condenser SO Is charaeteilzea as a closed vess^ 
having an arrangement of llquM spray nozzles 54 
discharging into a chamber SB lor condensing «ia 
so vapor and entrained fines fk>w stream entering the 
chamber. The condenser 50 may include sievQ 
trays or the Dl^, not shown. 

The condensed mixture of Ik^ukis and solids 
fines te discharged from the condenser 50 through 
65 a conduit 58 ktto a collection or s^e tenk 60 
whteh wiR provide far some s^araion of the 
h9wA9r MiEdft «no3 02 wtiicb msy ooJtect at ttt© 
txitlom of Uio tank. However, tho fineness and 
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density of the solids typlcalfy drixren off with vapors 
from th^ dryer 22 are such that they remain In 
suspension or In an emulsionlike form wHh the 
liquids. The oil-watdr*doIidd mixture discharged 
from the condenser 50 into a chamber 61 formed 
within the collection or surgd tank 60, must be 
siMsjected to further treatment to separate the oil 
anct watdT from each other and from the solids 
fines. 

Typically, a layer 63 of retaitvety darlfied Eiciuid 
may e)dst in the chamber 61 while a sometimes 
frottty layer 65 containing a higher concentrafion of 
soBds fines will rise to the surface of the mixture in 
the chamber. Accordingly, the condenser 50 may 
utilize a fluid stream taken from the surge tank 60 
and discharged by way of a pump 66 through a 
heat exchange- 6S and redicidated to the array of 
nozzles 54 for use as to condensing lltiid. The 
heat exchanger 68 may uS6ze sea water as the 
heat exchange medium for coolittg the fluid stream 
being recirculated from the surge tank 60 through 
the heat exchar)g^ 68 and the nozzle array 54 to 
the condenser 50. 

Rather In accordance with the present inven- 
a mixture of ol1» water (or other tlqiRds). and 
sofels fines in the surge tank 60, preferably from 
the layer 65. is (ischarged through a conduit 7p to 
a rotary drum vacuum type 6lter of a . type, which 
uses a precoat filter media for separating relatively 
fine soUd partdea from Kf^ids or slurryfikd dub- 
stances. The rotary drum vacuum filter la generally 
designated by the numeral 72 and is characterized 
by a rota!llng dnjm 74 ftavbg. a suitable support 
structure* not shown, and a cylindrical filter media 
sui^Kwt nrwmber 76 comprising a somewhat 
screenlike structure. The drum 74 is supported for 
rotation tn a tarM 78 into which the liquid and fines 
mbdure from the tank 60 may be discharged by 
way of the oondiBt 70. The tank 76 is also in 
communication with a source of precoat filtar me* 
dla Gompriaing a tank 80 which is connected to tt^ 
tank 7S by a conduit 82 having a suitable shut-off 
valve 84 interposed therein. The tank 75 may also 
be droned by way of a conduit 86 having a shutcff 
vahre 88 intarposad therein and commurdcaiKlon 
with a coRduH 00 and a suHable oonveyor or pump, 
generally designated by the numeral 92. The pump 
or conveyor 92 Is in commurvcation with the fsed 
conduit 20 by way of a corMluit 04» Soiids collected 
in the bottom of the surge tank 60 may also be 
conveyed thmt^ the conduit 94 by way of a 
branch conduit ^ hssdng a siteble shuMF valve 
dd interposed therein. 

The finer or saparator 72 may be of a type 
corranerdaDy av^lable such as from the EnvtrotadrT 
-Corporation* Salt l^e Oty. Utah. The fitter drum 
74 IS prefer^y precoaied with a slurry-nke fSter 
media to fbmi a coating 100 of fiHer madia which 



nriay be provided by filling the tank 78 with the 
precoat media and rotating the drum 74 to collect 
the media on the surface of the element 76* Wh^ 
a suitable coating 100 1$ applied to the drum 74, 

« the tank 78 may be drained of precoat material 
through conduits 86 and 88 or 93 and prepared for 
receiving the material to be filtered. 

Filtration of the fiquid-sollds slurry is canied 
out by drawing a vacuum on the drun Interior 

70 space 104 formed by the drum 74 by a vacuum 
pun^ 1Q6 connected to a Ik^uid receiver tank 108. 
As the llquid^solkjs mixture is filterad through the 
meda coating 100< the soikis fines are collected by 
the inter rr^eda and, before the media Is blinded b^ 

75 the coilectiOf^ of solids, the coating 100 is continu- 
ously shaved to reduce the coating or layer thick^ 
ness by an etongatad knife blade 110, Rgure 2 
illustraies in somewhat schematic fixm the way in 
which the filter media coating or layer 100 is 

20 tinuousiy renewed by shaving a relatively thm layer 
101 of the media off the coating 100 as the drum 
74 is routed. As shown in Figure 2, a layer of 
precoated flitsr media 100 entraps the soKd fines 
112 between tfie solU partfclee 114of the precoat* 

as ed filler media which ^catly comprises dia* 
tomaceous ean^ As ^e drum 74 rotates, the knife 
edge 110 shaves off layer 101 from the coating 
10Q .which.haa the greatest density of accumuletion . 
of soWs 113. This layw of precoated filter material 

30 and .collected . soikis is discharged into a trough 
120i Figure 1, and is conveyed by way of the 
conduit 90, the conveyor 92 and the condulti04» to 
ttie feed stream conduit 20 leading to the dryer 22. 
TTie knife 110 is connected to a suitable mechar' 

99 nfsm, not ^own» for advancing the knife through 
the filter media layer 100 untQ the layer Is shaved 
down to a thtekness which requires replacement 
The fiRered liquids such as oS and water withdrawn 
through the filter dhim 74 into She tank 108 may 

40 then be ctecharged to a suftable separator 124. 
Rgure 1, for ssperatkin of the water and oil into 
separate discharge streams. Both of the streams 
125 and 128 may be reused in the dHHing fluids 
circulation system, as required* or suitably dis- 

45 posed of hi other acceptable wa^ 

A particular advantage of the system 10 re- 
ades in Ihe arrangement of 0ie filter 72 whk:h 
pro\ftdas for a fitter meda whteh may be disposed 
of and treated together with the.soRda fines whteh 

so are removed from the StratB fkid. Since the litter 
media compr^ng ^ solki parades li4 and a 
wateHIkB stAystame wtUch innD^^dee Ifie preooat 
atunry may be treated by the dryer 22 and the solkJ 
pafficles 114 which are dried by the dryer di- 
ss sdiarged into the envlrorunent. the solids sepa- 
rated fmm the drill cuttkigs slurry or a ^milar 
based stream, together with ttie filtsr media, may 
ba treated in the same manner and cfispos^ efforts 
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are minrmiiod. The filter media or material making 
up the layer or coating 100 may b© of a typ^ 
commercjally avafJabte, such as a diatomaceous 
earth composition manufactured under thd trade- 
mark Celite by Johns Mamalle Corporatiort, Denver, 
Colorado* 

lr» a preferred rnelhod of operating the system 
10 irt accordantso with the present Invention, the 
filter 72 may be prepared for recaiving a flow 
stream of condensate and solids fines from the 
tank 60 by procoating the element 76 with a suit- 
ably thick layer tOO of filter medw. Assuming that 
the tar* 7B )& inWany empty. It fa then at ieaat 
partiaHy filled wrth the filter media sluiTy from the 
tank ao by way of the condurt 82. The vaJvo 88 is 
in the c[o«od position to prevent tose of filter media 
from the tank 78. When a suitably thick layer 100 Is 
affiled to the drum 74, the tank 78 is emptied and 
excass ftlter media returned to tank 80. 

A feed stream of drill cuttings siuny is pre» 
sented to the dryer 22 thro^h the conduit 20 and 
the dryer is Operated to vaporize the Rquds In the 
slurry stream for discharge firom the dryer to the 
condenser 50. An initiat charge of liquid such as 
clear water may be preaont in the chamber 61 for 
being punned through the wcdt comprising the 
pump 66. the heat exchanger 68^ and the nozzle 
array 94, Dried cuttfngs are discharged from the 
dryer 2^^ through the cenduit 40 and « least a- 
portion of the cuttings may be redrculatsd as 
rteeded to control the consfatency of the feed 
streaiTj entering the port 34. The mixtw of vapor 
and apEd fines enteiing the chamber S6 Is con- 
densad* dEschavged Into the tank GO and aUowed to 
undergo a gravity separation process. 

When the KquKJ and solid fines mbcture in the 
tank 60 readies a level which win allow It to be d- 
scharged into the conduit 70. the tenk 78 is filled 
with this mixtire and the pump 106 Is started to 
commence drawing ttte mbcture onto die fitter me* 
cfia layer 100 whereby the Bquid tllters through the 
layer and into the chamber 1Q4 while the $olld 
fines are coHecSed and entrapped In the filter me- 
dia. The knife 110 Is operated to begin shaving a 
thin layer of filter me<fia from the layer 100 and 
entrapped solid fines off and Into the trough taa 
whereby it is conveyed by the conduits 89 and 90, 
the conveyor 92 and conduft 94 to the feed stream 
inlet conduit 20 for treatment by tfie dryer 22. it is 
contemplated that the relatively viscous layer of 
filter media and entrapped soikis fines filtered from 
the dilli cuttings liqi^ds and fines mixture wlU 
progress through tf>e dryer 22 and tend to aggtem* 
erate with targer soUds particles^ be eufiably dried 
to ev^Mrate the liquids and whereby then the 
soOds fines and dried filter mecfia aggiomeratad on 
to other solids particles win be discharged as dried 
sends through the conduit 40. UqUKJ wHhifrawn 
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through the chamber 104 into the tank 108 ts then 
pumped into the separator 124 for separation Imo 
respective water and oil fractions for further trBa^ 
nwnfc For exarr^iie, the oil may be stored and used 
as an additive for the drilling fiuid and the clarified 
water may be handled fn a simitar manner or di- 
scharged directly overboiffd into the eeau When the 
precoated filter media layer 100 has been r^uced 
to a thickness that w!!K no longer pro^de suitable 

/o filtration, the fiow of filtrfite to the tank 78 Is cut off. 
the lank drained througli tfia conduit jB6 and the 
conveyor 92 back to tiie dryer 22 and a fr^h 
chai^ gf filter media is dls^rfiarged Into the tank 76 
to recoat the drum 74. During this time the level in 

f5 the tank 60 may be allowed to build up to prevent 
shutdown of the dryer 2a and the condenser 50 or 
the recoatlng of the Rtter 72 may be canied out 
durmg shutdown of drilling openaaons for various 
reasons. 

20 Those skilled In the art will appreciate that the 
method of the preaont Invention and the system 10 
provWe a unkjue Improvement in the handling of 
stunies of solids which cannot be separated and 
treated by prior art mothocts. The use of the sys* 

as tem 10 in offshore as well aa onshore drilling 
operations and In other appCcailons for handling 
oily soBda slurries Is parttcularly advantageous. The 
rotary type dryer apparaius is particularly and sur* 
piffiingly advante^us for handling slorries of - 

so solkfep on and water of a type lypteally produced in 
vraR drfflkig c^rattons, and may be Included In a 
system of a type cfisclosed in U,3. Patont Appllca- 
tton Sortal No, 796^ filed November 8, 1965, In 
the name of James Skinner, and the condeftsir^g 

35 system tor the vapor and solids fines stream Is also 
described and datmed In US. Patent Appik»fion ' 
Seriai No. 727^11 flied April 19, 1985. also &1 the 
name of James L ^ner, both applications baing 
assHlned to the assignee of ttie present inventton. 

40 

Claims 

1. A method for treating mfxuires mciuding 
46 Hqukis and solids such as earth drW cuttings and 
similar materials comprising tha steps of: 

subjecting tf)e mixture to a drying process to 
vaporize the liquids and produce dry sofidsr 

condensing the vapors produced in the drying 
50 process and v»hk:h Indude soBds fines entrained 
w&h sdkl v^3ors prwx to condensation: 

pass^ the condensed liquicte and entrained 
soikfe fines mixture through a filler media, saM 
filter media Gomprfaing a quantity of solids parses 
SH whic»i, vmen. exposed to the condensed Ikjuid and 
fines mbctura allows e*e liquid to pass thnou^ the 
fitter media while entrapping soikts fines from 
M condensed liquid and soSd fines mixture; and 
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subjecting the, mixture of filter media and 
entrapped soMs fines to said drying process for 
the first mentionecl mbctur© to dry the filter media 
and the sends fines for discharge with the $olid$ 
produced by $aid dryirkg procese, 

2. the nnethod set fbrth in Ctairn 1 including 
the step of: 

drav/ing the condensed liquid soflds fines 
mixture through said Hiter media with a vacuum 
pump to provide a liquid mixture substantially free 
of solids fmea. 

3. The method set forth h Claim 2 including 
the step of- separating Kciuids produced in tie fil- 
trate. 

4. The nnethcd set forth In Cl^m l wherein: 

the step of condensing the vapors and 
entrained solkis fines is c$m'ed out by exposing 
the vapor and solids fines mixture to a sfa'eam of 
condensed vapors and solids fines in a dosed 
vessel. 

5. The method set forth in Claim 1 wherein: 

said filter media is ^^plied to a generally 
cylindrjpal drum and Is removed trom said drum 
after collection of a predetermined amount of solid 
fines from said mbcture of condensed liquids and 
solids fines, 

6. The method set fonh in Claiin 5 including 
the step .of: ^ _ 

convoying the fUter media removed from said 
SHer drum together with entr^Dped solids fines to a 
drying apparatus for drying the mixture of filter 
madia and entrapped solids dnes tooetfier with a 
flow stream of slurry to be (bled. • 

7. Tfie method set fbrth in Claim 1 wherein; 

said method Is canfed out on a mixture 
comprtsfng a stream of drill cutUngs and drilling 
fluid in en of^shore well drilling operation, said 
rhlxture comprising a slurry of oil, water and solids. 
Including solids fines, and 

solids dried In said drying step [ndudlrtg dried 
filter media and solids Unas are discharged tn a 
dried oil trae condition Into (he sea. 

B- The me^od set forth in Cl^m 7 when^n: 
liqiad separafad from said solids fines is 
separatBd into a water fraction and an oti fraction 
and at least said on fraction 1$ rediculated for use 
in said drlUIr^ fluid. 

9, The me&iod set forth tn Claim 7 wherein: 
said Uter media is selected from a group 
con^sting of diatomaceous earth and peHlte. 

10* A system for treaGng mixtures such as a 
siuny containing at least so^d particles and oil to 
dry said soUd particlas for disposal to fiie eartii, 
s$id system compdsing: 

dryer means for receiving said siuny and 
operable to vaportza the liqt^ ^ said slurry and 
to (fischarge siAstantiaiiy dried soUd partidss for 
^spoaal. said dryer means including means for di- 



scharging a flow stream of vapor comprising liquids 
vaporized from said slurry and solid fines of said 
soKd particles entrained with said vapor; 

condenser means for condensing said flow 
s stream ofyspor and solid fines; 

filter means for receiving a flow straam of 
condensed liquid and entrained solid fines, said 
filter means mctuding a filter media comprising 
solid particles fonning a coating on a fitter support 
70 surface; 

means fOr causing said flow stream of 
condensed liquids and soild iirtes to pass through 
said filtar mecfia to entrap said solid fines and 
provide a substantiany so&ds fr&Q flow stream of 

rs liquid; and 

means for removing said filter media from said 
filter support Surface and for conveying said filter 
mecfia including entrapped solid fines to said dryer 
means for treatment to dry said filter media and 

so entrained so8d fines and for disposal with said solid 
particles being dischanged from ssod dryer means. 

11. The system set forth in Claim 10 including: 
means for receiving said How stream of liquid 

separated from said solid fines and separator 
25 means for separating oil in said liquid from water m 
aaid flqtild. 

12. The system set forth In Claim 10 wherein: 
said condenserj]f)eans includes mearis. ft>r 

contacting a iquld flow stre^ with said flow 
30 stream of vapor and entrained sofld fines to con- 
dense said vapor, said Oquid flow sti'eam compris- 
ing at least in part liquid condensed from said flow 
stream of vapor, 

13. The system set forth in Claim 12 including: 
3s a heat exchanger interposed In a cinxtit 

Including said condenser for recirculating at least 
part of the vapors condensed In said condenser for 
use as a fiquld for ccntacdng said vapor to con* 
dense said vapor and entrained soDd fines. 

40 14. The system set fbrth in Claim 10 secluding! 

a surge tank including a chamber for receiving 
condensed vapor and entrained solid fines to per- 
mit settlkig of at least some of said solid fines in 
said cortdensed vapor, and conduit means leading 

4S from said tank to said filter means fbr conveying 
liquid entrained soUd Unas to said filter media. 
ia The systam s^ fbrth in CM() 10 wher^: 
said finer means includes a rotary vacuum 
dnan fliter ihchiding a fbraminoiis member fornnng 

$0 said flltar support sur^cOr means for reccing a 
quantity of said tittef media for ooattng sski fifier 
meda on said member and means for dlschar^ng 
filter media to said dryar means. 

16. The system sat forth in Claim IS indudUigs 

S5 means for shaving a layer of filter media from 
said fiiler drum progres^vaiy to ramove fatar me- 
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dia contaminated with entrapped solid finos, end 
means for conveying said filter media with en- 
trapped solid fine? to «aid dryer 

17. The system set fortti In Claim 10 wher^n: 

$atd filter madia is selected from a group s 
consls^ng of diatorhacwus earth and porlite. 
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